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APPARATUS AND METHOD FOR MAKING LABELS 
BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The invention relates to an apparatus and method for making labels and for 
5 performing a plurality of half cuttings on a sheet before performing a full cutting, using 
one cutter. 

2. Description of the Related Art 

Label making apparatuses for processing a laminated tack sheet of an adhesive 
sheet and a releasable sheet are known. In such a label making apparatus, a rolled sheet 

10 unit that supports the sheet wound around a core is detachably attachable. The label 
making apparatus includes a transport roller for pulling out the sheet from the rolled 
sheet unit and transporting the sheet and a cutting mechanism that cuts the sheet 
transported by the transport roller. 

The cutting mechanism generally includes a cutter that cuts the sheet, and a 

15 carriage that reciprocates the cutter in a direction substantially perpendicular to a sheet 
transport direction (a width direction of the sheet). Therefore, by normal and reverse 
rotation of the transport roller and the reciprocation of the carriage in the width direction 
of the sheet, the cutter can be placed at any position on the sheet and cut the sheet into a 
predetermined shape. 

20 There is a label making apparatus capable of cutting the sheet in two different 

manners. One manager is a half cutting in which the sheet is cut partway in a direction 
of a thickness of the sheet, for example, only the adhesive sheet or the releasable sheet 
of the sheet is cut. Another manager is a full cutting in which the sheet is completely 
cut in the direction of the thickness of the sheet. Further, there is a label making 

25 apparatus provided with two cutters in which one cutter is for the half cutting and the 
other cutter is for the full cutting. Furthermore, a label making apparatus that can 
perform both the half cutting and the full cutting using one cutter exits, as disclosed in 
Japanese Utility Model Publication No. 2-14952. 

However, the currently known label making apparatus that can perform both 

30 the half cutting and full cutting on a sheet using one cutter cannot perform a plurality of 
half cuttings on the sheet before performing the full cutting. Therefore, a plurality of 
labels made using such a label making apparatus are separated into pieces by a full 
cutting. Because of this, it becomes extremely inconvenient to handle these labels when 
printed contents of the labels are related to each other, such as when the labels are 

35 serially numbered. 
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On the other hand, in the label making apparatuses provided with two cutters in 
which one cutter is for half cutting and the other cutter is for full cutting, there is a label 
making apparatus that can perform a plurality of half cuttings before performing a full 
cutting on a sheet. However, in this case, the label making apparatus has two cutters, so 
5 that a structure of the apparatus becomes complicated. Further, the full cutting and the 
half cutting are performed at a different position, so that, for example, the sheet needs to 
be stopped at an appropriate position when any cutting is performed. Accordingly, a 
control of the apparatus also becomes complicated. 

Japanese Utility Model Publication No. 2-14952 discloses a label making 
10 apparatus that can perform both the half cutting and the full cutting using one cutter. 
However, the label making apparatus is provided with an electric drive, such as a 
solenoid, in a cutting unit to adjust a vertical position of the cutter. Therefore, the 
structure of the label making apparatus is complicated. 

A simple structure label making apparatus having one cutter that can make a 
15 plurality of labels which are easy to handle has not known yet been developed. 

SUMMARY OF THE INVENTION 
According to the invention, an apparatus and method for making labels are 
provided which can make a plurality of labels which are easy to handle using one cutter 
with a simple structure. 

20 Further, according to the invention, an apparatus and method for making labels 

are provided which can switch a state of the one cutter back and forth between a full 
cutting state and a half cutting state with a simple structure. 

In various exemplary embodiments of the invention, a label making apparatus 
that makes labels by performing a full cutting and a half cutting on a sheet includes a 

25 cutter that cuts the sheet along a desired line, a switching device that switches a state of 
the cutter capable of performing the full cutting and the half cutting on the sheet 
between a full cutting state and a half cutting state, and a controller that controls the 
switching device so that the half cutting is performed at least twice on the sheet before 
the full cutting is performed thereon. 

30 Further, a label making method for making labels by performing a full cutting 

and a half cutting on a sheet using one cutter capable of selectively performing the full 
cutting and the half cutting includes repeatedly half cutting on the sheet along desired 
lines and transporting the sheet until the predetermined number of half cut lines are 
formed on the sheet, switching a state of the cutter to a full cutting state in which the 

35 cutter can perform the full cutting on the sheet, and full cutting the sheet along a desired 
line using the cutter. 
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With this arrangement, before a full cutting is performed on a sheet, a half 
cutting is performed at least twice. Therefore, when making a plurality of labels whose 
printed contents are related to each other, such as serially numbered labels, the labels do 
not come apart. Consequently, a strip of labels that is convenient to handle can be 
5 obtained. Further, a strip of labels including a plurality of labels that are continuously 
connected to each other by half cut lines without wasted portions therebetween can be 
obtained. Therefore, the sheet can be prevented from being wasted. 

Further, the label making apparatus performs the full cutting and the half 
cutting using one cutter by switching the state of the cutter. Therefore, only one drive 
10 source is needed, so that the structure of the label making apparatus can be simplified. 
In addition, the full cutting and the half cutting are performed at the same position, so 
that the control, such as stopping the sheet when cutting, can be performed with relative 
ease. 

In various exemplary embodiments of the invention, the cutter can be 
15 supported by a self-propelled cutting unit, the state of the cutter can be switched 
between the full cutting state and the half cutting state at ends of a traveling path of the 
self-propelled cutting unit, the switching device can achieve one of the full cutting state 
and the half cutting state at least two positions, and the two positions that achieve one of 
the states exist on both sides of a position that achieves another state. Switching of the 
20 state of the cutter between the full cutting state and the half cutting state can be 
performed, for example, by directly bumping the self-propelled cutting unit against a 
wall at the end of the traveling path. 

With this arrangement, the state of the cutter can be switched between the full 
cutting state and the half cutting state at the ends of the traveling path of the self- 
25 propelled cutting unit supporting the cutter. Therefore, the state of the cutter can be 
easily switched back and forth between the full cutting state and the half cutting state by 
a drive source for moving the cutting unit, without providing an electric drive, such as a 
solenoid. 

Further, because the two positions that achieve one of the states exist on both 
30 sides of a position that achieves the other state, the cutting unit does not need to be 
unnecessarily moved only for switching from one state to the other state. Furthermore, 
when switching from one state to another state, the cutting unit also does not need to be 
moved only to switch the state. Therefore, a time involved in making a label can be 
reduced. 
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In various exemplary embodiments of the invention, the switching device can 
achieve the full cutting state at least two positions and two positions that achieve the full 
cutting state exist on both sides of the position that achieve the half cutting state. 

With this arrangement, two positions that achieve the full cutting state exist on 
5 both sides of the position that achieves the half cutting state, so that a time involved in 
making a label can be reduced. Further, the half cutting state, which requires fine 
dimension control of the amount of protrusion of the cutter, can be achieved at one 
position, so that variation in depth of the half cuttings does not occur and the depth of 
the half cutting can be always maintained constant. 
10 In various exemplary embodiments of the invention, a label making method 

includes changing the position that achieves the one state from one of two positions to 
another position while the full cutting or the half cutting is not performed on a sheet. 

According to this, by changing the position that achieves the one state from one 
of two positions to another position, switching from one state to another state can be 
15 achieved by bumping the cutting unit at the end of the traveling path without the need to 
run the cutting unit unnecessarily. Therefore, time in making a label can be saved. 

Further, the cutting unit does not need to be unnecessarily moved, so that a 
mechanism, such as the solenoid, that lifts the cutting unit is unnecessary. Therefore, 
the structure of the label making apparatus can be simplified. 
20 BRIEF DESCRIPTION OF THE DRAWINGS 

Various exemplary embodiments of the invention will be described in detail 
with reference to the following figures wherein: 

FIG.l is a block diagram of a label making apparatus according to an 
exemplary embodiment of the invention; 
25 FIG. 2 is a plan view showing a main structure of a cutting printer shown in 

FIG. 1; 

FIG. 3 is a sectional view of the cutting printer shown in FIG. 1 ; 
FIG. 4 is a side sectional view of a cutting mechanism of the cutting printer 
shown in FIG. 1 ; 

30 FIG. 5 is a schematic perspective view showing a positional relationship 

between a rolled sheet unit, the cutting mechanism and an image forming mechanism in 

the cutting printer shown in FIG. 1 ; 

FIG. 6 is a sectional view of a cutting unit in a half cutting state in the cutting 

printer shown in FIG. 1 ; 
35 FIG. 7 is a sectional view of the cutting unit in a full cutting state in the cutting 

printer shown in FIG. 1 ; 
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FIG. 8 is a sectional view of the cutting unit in the full cutting state in the 
cutting printer shown in FIG. 1 ; 

FIG. 9 is a schematic diagram of surroundings of the cutting unit in the cutting 
printer shown in FIG. 1 ; 
5 FIG. 10 is a front view of a cutter used in the cutting mechanism of the cutting 

printer shown in FIG. 1 ; 

FIG. 1 1 A is a front view showing another exemplary cutter that can be used in 
the cutting printer shown in FIG. 1 ; 

FIG. 1 IB is a side view showing the cutter shown in FIG. 1 1 A; 
10 FIG. 12A is a front view showing another exemplary cutter that can be used in 

the cutting printer shown in FIG. 1 ; 

FIG. 12 B is a side view showing the cutter shown in FIG. 12 A; 

FIG. 13 is a flowchart showing schematic steps for making a label according to 
an exemplary embodiment of the invention; 
15 FIG. 14 is a flowchart showing schematic steps for making a label according to 

an exemplary embodiment of the invention; 

FIG. 15 is a schematic diagram of a plurality of labels made by an exemplary 
embodiment of the invention; 

FIG. 16 illustrates contents of data to be used for making the labels of FIG. 15; 
20 FIG. 17 is a schematic diagram of a plurality of labels made by an exemplary 

embodiment of the invention; 

FIG. 1 8 A is a diagram showing another exemplary embodiment of a switching 
mechanism that switches a state of a cutter between a half cutting state and a full cutting 
state; 

25 FIG. 18B is a diagram showing the switching mechanism when the cutter is in 

the half cutting state; and 

FIG. 18C is a diagram showing the switching mechanism when the cutter is in 
the full cutting state. 

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS 
30 Various exemplary embodiments of the invention will be described with 

reference to the accompanying drawings. 

A label making apparatus 100 of the embodiment shown in FIG. 1 includes a 
sheet processing device (hereinafter referred to as a cutting printer) 1 1 and a personal 
computer 110. First, a structure of the cutting printer 1 1 will be described. FIG. 2 is a 
35 plan view showing a main structure of the cutting printer 1 1 in a label making apparatus 
according to an embodiment of the invention. FIG. 3 is a sectional view of the cutting 
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printer 1 1 of FIG. 2. FIG. 4 is a side sectional view of a cutting mechanism of the 
cutting printer 11 of FIG. 2. FIG. 5 is a schematic perspective view showing a 
positional relationship between a rolled sheet unit, the cutting mechanism, and an image 
forming mechanism. 

5 The cutting printer 1 1 shown in FIGS. 2 and 3 includes a frame 12 having side 

walls 10 and 9 which are disposed at its right and left sides, respectively. Provided 
within the frame 12 of the cutting printer 11 are a rolled sheet unit 14, a transport 
mechanism 15, a cutting mechanism 16, and an image forming mechanism 17. The 
rolled sheet unit 14 rotatably supports a tack sheet 13 which is wound in a roll shape. 

10 The transport mechanism 15 transports the tack sheet 13 in a forward and reverse 
direction. The cutting mechanism 16 cuts the tack sheet 13 transported by the transport 
mechanism 15. The image forming mechanism 17 is disposed upstream from the 
cutting mechanism 16 with respect to the transport of the tack sheet 13 in the forward 
direction (in a discharge direction). 

15 As shown in Figs. 2 and 5, a rolled sheet 51 is formed by which the tack sheet 

13 is wound around a cylindrical-shaped core 55 in a roll shape. The tack sheet 13 
includes two layers, an adhesive sheet 18 and a releasable sheet 19. A surface of the 
adhesive sheet 18 is printable and its opposite surface has an adhesive applied thereto. 
The releasable sheet 19 is adhered to the opposite surface of the adhesive sheet 18. 

20 First, the transport mechanism 15 will be described. As shown in FIG. 3, the 

transport mechanism 15 includes a platen roller 24, which is also an element of the 
image forming mechanism 17, and a discharge roller 25 disposed downstream of the 
cutting mechanism 16. At a position opposed to the discharge roller 25, a following 
roller 8 is disposed so as to sandwich the tack sheet 13 therebetween. The following 

25 roller 8 is supported by a pressing plate 7 that urges the following roller 8 toward the 
discharge roller 25 side. By the normal and reverse rotation of a first drive motor 21 
disposed within the frame 12, the platen roller 24 and the discharge roller 25 are rotated 
so as to transport the tack sheet 13 in the forward and reverse direction via a first gear 
train 22. 

30 Further, the driving from the first drive motor 21 is transmitted to a gear 59 

provided to a flange (not shown) of the rolled sheet unit 14, via a second gear train 27, 
including a planet gear mechanism 26. The planet gear mechanism 26 engages the gear 
59 only when the tack sheet 13 is transported in the reverse direction, and does not 
engage the gear 59 when the tack sheet 13 is transported in the forward direction. 

35 Therefore, when the tack sheet 13 is transported in the forward direction, the rolled 
sheet 51 is rotated by a force of pulling the tack sheet 13 out by the rotation of the platen 
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roller 24 and the discharge roller 25. On the other hand, when the tack sheet 13 is 
transported in the reverse direction, the rolled sheet 51 is rotated in the reverse direction 
by the driving of the first drive motor 21 . 

Next, the cutting mechanism 16 will be described. The cutting mechanism 16 
5 includes a cutting bed 29, a self-propelled cutting unit 30, and a carriage 31. The 
cutting bed 29 receives the tack sheet 13 at the lower position of the cutting mechanism 
16. The self-propelled cutting unit 30 is opposed to the cutting bed 29, sandwiching the 
tack sheet 13 therebetween. The cutting unit 30 is detachably attached to the carriage 
31. At a position opposed to the cutting unit 30, a slit is formed in the cutting bed 29 in 
10 a width direction of the cutting bed 29, so that a tip of a cutter 43 can penetrate 
thereinto. 

As shown in FIG. 2, the carriage 31 is connected to one portion of an endless 
timing belt 34. The timing belt 34 is wound between a pair of pulleys 32 and 33 which 
are disposed outside of both side walls 9 and 10 of the frame 12. As shown in FIG. 3, 

15 the pulley 32 is driven by the second motor 35 disposed outside the side wall 10 of the 
frame 12, via a third gear train 36, including, for example, a bevel gear. Thus, the 
carriage 31 reciprocates in a direction substantially perpendicular to the transport 
direction of the tack sheet 13 (in the width direction of the sheet). 

As shown in FIG. 4, a main guide shaft 37 supported by the side walls 9 and 10 

20 penetrates through the end opposed to the end where the cutting unit 30 is attached. The 
carriage 31 is slidably supported by the main guide shaft 37. An auxiliary guide shaft 
38 that extends in substantially parallel to the main guide shaft 37 slidably penetrates 
through a portion between the end where the cutting unit 30 is attached and the end 
where the main guide shaft 37 penetrates though. Both ends of the auxiliary guide shaft 

25 38 are supported by a pair of rotation arms 39 rotatably provided on both side walls 9 
and 10 of the frame 12. 

The lower end of the cutting unit 30 is urged by an urging force from a spring 
(not shown) to press against the upper surface of the cutting bed 29. 

As shown in FIGS. 2 and 3, the image forming mechanism 17 includes a line 

30 thermal head 44 and the platen roller 24. The thermal head 44 is a print head and has a 
length substantially equal to the width of the tack sheet 13. The platen roller 24 is 
opposed to the thermal head 44, sandwiching the tack sheet 13 therebetween. 

Next, a structure of the cutting unit 30 of the cutting mechanism 16 will be 
described. The label making apparatus 100 is structured to cut the tack sheet 13 by the 

35 cutting unit 30 in two different states. One is a half cutting state in which the cutting 
unit 30 can cut the tack sheet 13 partway in a direction of a thickness of the tack 
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sheet 13, for example, the cutting unit 30 cuts only the adhesive sheet 18 or the 
releasable sheet 19 of the tack sheet 13. Another is a full cutting state in which the 
cutting unit 30 can completely cut the tack sheet 13 in the direction of the thickness of 
the sheet. FIG. 6 is a sectional view of the cutting unit 30 in the half cutting state. 
5 Figs. 7 and 8 are sectional views of the cutting unit 30 in the full cutting state. In 
FIGS. 6 through 8, it is assumed that the walls 9 and 10 exist right and left, respectively, 
outside the drawings. As shown in Figs. 6 through 8, the cutting unit 30 has one cutter 
(cutting blade) 43 for cutting the tack sheet 13, at the lower end of a housing 152. The 
cutter 43 is upwardly urged by a spring mechanism (not shown) and is supported by a 

10 cutter supporting portion 150. The upper end and lower end of the cutter supporting 
portion 150 are supported by radial bearings 171 and 172, respectively, so that the cutter 
supporting portion 150 can move up and down and rotate about its axis. 

A flat plate shaped lever 154 in which three holes are formed is provided above 
the cutter supporting portion 150. Two large-diameter balls 156 and 157, which both 

15 have the same diameter, and one small-diameter ball 158 are inserted in the respective 
holes formed in the lever 154. The lever 154 has a length that its ends can protrude 
from right and left side walls of the housing 152 of the cutting unit 30, and is upwardly 
urged by a spring (not shown). A cover 164 has two projections 161a, 161b and three 
flat portions 162a, 162b, 162c on its upper surface and is fastened to the upper surface 

20 of the lever 154. 

The small-diameter ball 158 is disposed between the large-diameter balls 156 
and 157. The cover 164 is formed so that the flat portions 162a and 162c are positioned 
above the large-diameter balls 156 and 157, respectively, and the flat portion 162b is 
positioned above the small-diameter ball 158. A cutter adjustment screw 166 for 

25 adjusting the tip protrusion amount of the cutter 43 is provided at the upper end of the 
cutting unit 30. The cutter adjustment screw 166 is rotated to press the cover 164, 
thereby the tip protrusion amount of the cutter 43 is adjusted. 

In the half cutting state shown in FIG. 6, the small-diameter ball 158 contacts 
the upper end of the cutter supporting portion 150 supporting the cutter 43. At this time, 

30 the tip protrusion amount of the cutter 43 is adjusted to cut only the adhesive sheet 18 of 
the tack sheet 13. Further, both ends of the lever 154 protrude from the housing 152. 

In the full cutting state shown in FIG. 7, the large-diameter ball 156 contacts 
the upper end of the cutter supporting portion 150. In the full cutting state shown in 
FIG. 8, the large-diameter ball 157 contacts the upper end of the cutter supporting 

35 portion 150. At the time, the tip protrusion amount of the cutter 43 is adjusted to cut 
both the releasable sheet 19 and the adhesive sheet 18 of the tack sheet 13. In FIG. 7, 
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only the right end of the lever 154 protrudes from the housing 152, and in FIG. 8, only 
the left end of the lever 154 protrudes from the housing 152. The protrusion amount of 
the lever 154 is larger than that in the half cutting state shown in FIG. 6. That is, in the 
full cutting state, the lever 154 bumps against either one of the side walls 9 or 10 at the 
5 position which is farther than the housing 152 is apart from either of the walls 9 or 10 in 
the half cutting state, and thus switching to the half cutting state is preformed. 

Switching between the full cutting state and the half cutting state will be further 
described with reference to FIG. 9. FIG. 9 is a schematic diagram showing 
surroundings of the cutting unit. As shown in FIG. 9, the carriage 3 1 supported by the 

10 main guide shaft 37 can reciprocate between the walls 9 and 10 in a direction indicated 
with an arrow A. When the carriage 3 1 is positioned in a cutting position corresponding 
to the width of the tack sheet 13, the tack sheet 13 is full or half cut, depending on 
whether the cutter 43 is in the full cutting state or in the half cutting state. 

To switch the state of the cutter 43 from the half cutting state shown in FIG. 6 

15 to the full cutting state shown in FIG. 7, the cutting unit 30 is moved to a switching 
position adjacent to the side wall 10 of the frame 12 by the carriage 31. The switching 
position is where the state of the cutter 43 is switched to the full cutting state. As a 
result, the lever 154 which has protruded toward the side wall 10 side is pressed by the 
side wall 10, so that the lever 154 retracts within the housing 152 and the small- 

20 diameter ball 156 positions the upper end of the cutter supporting portion 150. Thus, 
the cutter supporting portion 150 is moved downward by a distance equal to the 
difference in the radius of the large-diameter ball 156 and the small-diameter ball 158. 
According to this, the cutter 43 protrudes by the amount that can cut the releasable sheet 
19 and the adhesive sheet 18. 

25 As opposed to this, to switch the state of the cutter 43 from the half cutting 

state shown in FIG. 6 to the full cutting state shown in FIG. 8, the cutting unit 30 is 
moved to a switching position adjacent to the side wall 9 of the frame 12 by the carriage 
3 1 . Further, it is possible to switch the state of the cutter 43 back and forth between the 
full cutting state shown in FIG. 7 and the full cutting state shown in FIG. 8. To switch 

30 from the full cutting state shown in FIG. 7 to the full cutting state shown in FIG. 8, the 
cutting unit 30 is moved to the switching position adjacent to the side wall 9. To switch 
from the full cutting state shown in FIG. 8 to the full cutting state shown in FIG. 7, the 
cutting unit 30 is moved to the switching position adjacent to the side wall 10. 

To switch the state of the cutter 43 from the full cutting state shown in FIG. 7 

35 to the half cutting state shown in FIG. 6, the cutting unit 30 is moved to a standby 
position of the side wall 9 side of the frame 12. The standby position is where the state 
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of the cutter 43 is switched from the full cutting state to the half cutting state and the 
cutting unit 30 waits to perform a full cutting or a half cutting. As a result, the lever 154 
which has protruded toward the side wall 9 side is pressed, so that about half of the 
protruded amount of the lever 154 retracts within the housing 152, the lever 154 
5 protrudes from the housing 152 toward the side wall 9 side by the amount of the lever 
154 retracted, and the large-diameter ball 157 positions the upper end of the cutter 
supporting portion 150. Thus, the cutter supporting portion 150 is moved upward by a 
distance equal to the difference in the radius of the large-diameter ball 157 and the 
small-diameter ball 158. According to this, the cutter 43 protrudes the amount that the 

1 0 cutter 43 can cut only the adhesive sheet 18. 

To switch the state of the cutter 43 from the full cutting state shown in FIG. 8 
to the half cutting state shown in FIG. 6, the cutting unit 30 is moved to a standby 
position of the side wall 10 side of the frame 12. As a result, the lever 154 which has 
protruded toward the side wall 10 side is pressed, so that about half of the protruded 

15 amount of the lever 154 retracts within the housing 152, the lever 154 protrudes from 
the housing 152 toward the side wall 10 side by the amount of the lever 154 retracted, 
and the large-diameter ball 157 positions the upper end of the cutter supporting portion 
150. Then, the cutter supporting portion 150 is moved upward by a distance equal to 
the difference in the radius of the large-diameter ball 157 and the small-diameter ball 

20 158. According to this, the cutter 43 protrudes the amount that the cutter 43 can cut 
only the adhesive sheet 18. 

As described above, the standby positions are provided on both sides of the 
cutting position and the switching positions are provided outside of each standby 
position. Accordingly, the full cutting and the half cutting can be arbitrarily switched 

25 and performed by moving the cutting unit 30 to a desired position. 

In the embodiment, because two large-diameter balls 156 and 157 that achieve 
the full cutting state are provided on both sides of the small-diameter ball 158 that 
achieves the half cutting state, the switching from the half cutting state to the full cutting 
state can be performed anytime at either of the right and left switching positions shown 

30 in FIG. 9. As a result, the switching from the full cutting state to the half cutting state 
can be immediately performed at the nearest standby position when necessary. For 
example, even when the cutting unit 30 in the full cutting state shown in FIG. 7 is 
moved to the standby position of the side wall 10, the switching from the full cutting 
state to the half cutting state cannot be performed. However, before performing the 

35 switching, the cutting unit 30 is changed to the full cutting state shown in FIG. 8 and 
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performs the full cutting. Then, the switching to the half cutting state can be performed 
by moving the cutting unit 30 to the standby position of the side wall 10. 

Therefore, according to the embodiment, the cutting unit 30 does not need to be 
unnecessarily run to switch between the full cutting state and the half cutting state, so 
5 that a time involved in making a label can be reduced. Further, the structure of the 
cutting printer 11 can be simplified because it is unnecessary to use a solenoid that 
vertically moves the cutting unit 30 and lifts the cutter 43 so that the tip of the cutter 43 
does not penetrate into the slit of the cutting bed 29 at the time of not cutting the tack 
sheet 13. 

10 Further, in the embodiment, the half cutting state, which requires fine 

dimension control of the tip protrusion amount of the cutter 43, is achieves by only one 
small-diameter ball 158. Therefore, variation in the depth of the half cutting does not 
occur and the depth of the half cutting can be always maintained constant. 

FIG. 10 is a front view of the cutter 43. As shown in FIG. 10, the tip 43 a of the 

15 cutter 43 is eccentric to a center axis 43b. Therefore, when the cutter 43 is moved from 
side to side with the cutting unit 30 under a load in a direction of pressing the tack sheet 
13, a cutting edge 43c always faces the direction of travel of the cutter 43. 
Consequently, the cutter 43 shown in FIG. 10 is particularly suited for cutting a curved 
line. 

20 FIG. 11A is a front view of another exemplary cutter 181 that can be used in 

the cutting printer 11. FIG. 1 IB is a side view of the cutter of FIG. 1 1A. The cutter 181 
shown in FIGS. 11A and 11B is rectangular in cross section. The cutter 181 is not 
eccentric like the cutter 43 shown in FIG. 10 and has cutting edges 181a on both sides, 
so that cutter 181 is suitable for cutting a straight line. 

25 Further, FIG. 12A is a front view of another exemplary cutter 184 that can be 

used in the cutting printer 11. FIG. 12B is a side view of the cutter of FIG. 12 A. The 
cutter 184 shown in FIGS. 12A and 12B is discoid and has a cutting edge 184a on its 
periphery. The cutter 184 has a hole 184b in its center. The cutter 184 rotates and thus 
cuts a sheet while the cutter 184 is supported by a member that is inserted into the hole 

30 184b. 

Next, a control system of the label making apparatus according to the 
embodiment will be described with reference to FIG. 1. 

The computer 110 includes a keyboard 141, a mouse 142, a main unit 130 and 
a display 132. The main unit 130 has a CPU 134, a RAM 136, and a ROM 138, which 
35 are connected to each other by a bus and are also connected to an I/O interface 140. 
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In the ROM 138, data on fonts of characters and figures is stored as well as 
programs such as editor software for making a label. The editor software is the software 
for printing an image on a sheet and cutting the sheet at a desired position. By using the 
editor software, a user can input and edit a content of an image to be printed on a sheet 
5 or a cutting position using the keyboard 141 or the mouse 142 while observing the 
display 132. 

The CPU 134 performs a predetermined operation based on the programs and 
data read from the ROM 138 and data provided from the cutting printer 1 1 . The RAM 
136 temporarily stores operation results of the CPU 134. 

10 An I/O interface 1 12 of the cutting printer 1 1 is connected to the I/O interface 

140 of the personal computer 110. Further, a head drive circuit 120 that drives the 
thermal head 44 (see FIGS. 2 and 3), motor drive circuits 122, 124 that drive the first 
drive motor 21 and the second drive motor 35 (see FIG. 3) are connected to the I/O 
interface 1 12 in addition to a CPU 1 14, a ROM 1 16, and a RAM 1 18. 

15 In the ROM 116, necessary data is stored as well as a program that controls 

operation of the cutting printer 11. The CPU 1 14 performs the predetermined operation 
based on the program and the data read from the ROM 116 and the data provided from 
the personal computer 110 and sends control signals to such as the head drive circuit 
120. The RAM 118 temporarily stores the data provided from the personal computer 

20 1 10 and the operation results of the CPU 1 14. 

Next, a detailed procedure for making a label using the label making apparatus 
100 according to the embodiment will be described with reference to FIGS. 13 through 
17. FIGS. 13 and 14 are flowcharts showing schematic steps for making a label using 
the label making apparatus 100 according to an exemplary embodiment. FIG. 13 is a 

25 flowchart showing an initialization of the cutting unit in the cutting printer 1 1 . FIG. 14 
is a flowchart showing a printing and cutting operation in the cutting printer 1 1 . FIGS. 
15 and 17 are schematic diagrams of labels made by the exemplary embodiment. In 
FIGS. 15 and 17, a thick line indicates a full cut line and a dashed line indicates a half 
cut line. FIG. 16 illustrates contents of data to be used for making a strip of label shown 

30 in FIG. 15. 

FIG. 15 shows a strip of label including nine labels (some labels are omitted) 
that are numbered from "100001" to "100009" and are separated from each other by 
half cut lines as demarcation lines. FIG. 17 shows a strip of labels including three labels 
on which different images are printed and are separated by half cut lines as the 
35 demarcation lines. As is understood from these drawings, these strip of labels are made 
by performing a plurality of half cuttings on the tack sheet 13 before a full cutting is 
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performed. The label making apparatus 100 of the embodiment can make not only 
labels shown in FIGS. 15 and 17 but also a label which has no half cut line or a label on 
which a half cutting is performed only once before a full cutting is performed. 
Hereinafter, a procedure for making labels will be described, including the exemplary 
5 embodiments described above. 

First, an initialization of the cutting printer 1 1 will be described with reference 
to FIG. 13. When power of the cutting printer 11 is turned on, at step SI, the cutting 
unit 30 moves to either right or left switching position, for example, to the nearest 
switching position. Therefore, it is guaranteed that the cutting unit 30 is in a full cutting 

10 state shown in either FIG. 7 or 8. 

Next, at step S2, the cutting unit 30 moves to a standby position adjacent to the 
wall opposed to the present position. Thus, the cutting unit 30 is switched to a half 
cutting state. Then, at step S3, an absolute position counter stored in the RAM 118 is 
initialized to zero. The absolute position counter counts a transport amount of the tack 

15 sheet 13 per dot, as described later. 

As a user enters commands to the editor software installed in the personal 
computer 110, the cutting printer 11 performs printing and cutting. That is, the user 
enters contents to be printed onto a label or shape data (a full cutting position and a half 
cutting position) while observing the indication on display 132 displayed by the editor 

20 software. The entered data is stored in the RAM 136. Then, after the data entry as to 
the label is completed, at step Tl, a string of data is captured by the cutting printer 11 
one after another. 

An exemplary embodiment of the string of data is shown in FIG. 16. The data 
shown in FIG. 16 is data after the leading edge of the tack sheet 13 is set to a 

25 predetermined starting position. In FIG. 16, P, H, and F in a fist column each indicate a 
print command, a half cutting command, and a full cutting command, respectively. Six 
pieces of hexadecimal data, such as "00" and "1C", in a second through seventh 
columns provided in the next of the print command indicates on and off of each dot 
group. The dot group is formed by dividing dots included in one dot line every eight 

30 dots. Further, hexadecimal data in the second to fourth columns provided in the next of 
the half cutting command and the full cutting command indicates a place of a dot where 
a half cutting or a full cutting is to be performed. The place of the dot is counted from 
the leading edge of the tack sheet 13 in the transport direction of the tack sheet 13. 

The data shown in FIG. 16 shows that a plurality of half cuttings are performed 

35 on a sheet before a full cutting is preformed on the printed sheet in the cutting printer 
11. 
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Then, at step T2, a command in the first column of each line of the captured 
data from the personal computer 1 10 is analyzed by the CPU 114. As a result, when the 
analyzed command is not the print command, flow proceeds to step T6. When the 
analyzed command is the print command, flow proceeds to step T3, and the data in the 

5 second through seventh columns in the print command line are captured from the 
personal computer 110 and are stored in the RAM 118. 

Then, at step T4, according to the data stored in the RAM 118, the tack sheet 
13 is transported and one dot line is printed. That is, the first drive motor 21 is driven 
by the motor drive circuit 122 and thus the platen roller 24 and the discharge roller 25 

10 transports the tack sheet 13. Heating elements of the thermal head 44 are applied 
electric current, so that the heating elements generate heat. Therefore, the tack sheet 13 
disposed between the thermal head 44 and the platen roller 24 pigments, whereby a 
predetermined image is formed on the tack sheet 13. Next, at step T5, one is added to a 
count value of the absolute position counter, and then flow proceeds to step T10. 

15 At step T6, as is the case with step T2, a command in a first column of one dot 

line of the captured data from the personal computer 1 10 is analyzed. As a result, when 
the analyzed data is a move command, flow proceeds to step T7. When the analyzed 
data is the full cutting command or the half cutting command, flow proceeds to step T9. 

At step T7, the first drive motor 21 is driven by the motor drive circuit 122, and 

20 thus the tack sheet 13 is transported to the absolute position stored in a cutting 
command buffer at step T9 where the full cutting is performed. Therefore, when the full 
cutting is performed at step T13, a strip of printed label including a plurality of labels 
connectedly separated by half cut lines each other is discharged. Next, at step T8, the 
transport amount of the sheet at step T7 is added to the count value of the absolute 

25 position counter, and then flow proceeds to step T10. 

At step T9, the half cutting command or the full cutting command is stored in 
the cutting command buffer of the RAM 118 with the absolute position, and then flow 
proceeds to step T10. 

Next, at step T10, the present count value of the absolute position counter is 

30 determined as to whether it is within the absolute position of the half cutting command 
or the full cutting command stored in the cutting command buffer at step T9. When it is 
within the absolute position, flow proceeds to step Til. When it is out of the absolute 
position, flow returns to the start. 

At step Tl 1, the present count value of the absolute counter is determined as to 

35 whether it is in the half cutting position or the full cutting position which is stored in the 
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cutting command buffer at step T9. As a result, when it is the full cutting position, flow 
proceeds to step T12. When it is the half cutting position, flow proceeds to step T16. 

At step T12, in order to perform the full cutting, the cutting unit 30 is moved to 
the nearest switching position and is switched from the half cutting state to the full 

5 cutting state. At this time, because the two large-diameter balls 156 and 157 that 
achieve the full cutting state exist on both sides of the small-diameter ball 158 that 
achieves the half cutting state as shown in FIGS. 6 though 9, switching from the half 
cutting state to the full cutting state can be performed at the nearest switching position 
no matter where the cutting unit 30 is located. Therefore, a time involved in making a 

10 label can be reduced. 

Then, at step T13, the cutting unit 30 is moved to the frill cutting position and 
fully cuts the tack sheet 13. After the full cutting is performed, at step T14, the cutting 
unit 30 is moved to the standby position and is switched to the half cutting state. After 
that, at step T15, the absolute position counter is cleared and flow returns to the start. 

15 At step T16, the cutting unit 30 is moved to the cutting position and half cuts 

the tack sheet 13. After the half cutting is performed, at step T17, the cutting unit 30 is 
moved to the standby position. While the cutting unit 30 is kept in the half cutting state, 
flow returns to the start. 

With such a procedure, the labels connected by the half cut lines shown in FIG. 

20 15 can be obtained by performing the half cutting at least twice on the tack sheet 13 
before performing the full cutting, using the exemplary label making apparatus 100 of 
the invention. Therefore, when making a plurality of labels whose printed contents are 
related to each other, like the serially numbered labels shown in FIG. 15, a strip of 
labels that is convenient to handle can be obtained without coming apart. Further, 

25 according to the exemplary embodiment, a strip of labels including a plurality of labels 
that are continuously connected to each other by half cut lines without wasted portions 
therebetween can be obtained. Therefore, waste of the sheet can be prevented. 

To make a curved half cut line as shown in FIG. 17, the tack sheet 13 is 
transported while the cutting unit 30 is moved by driving the second drive motor 35 

30 with the first drive motor 21 . That is, the normal and reverse rotation of the first drive 
motor 21 and the second drive motor 35 are appropriately combined and simultaneously 
performed, and thus a portion on the tack sheet 13 where a predetermined image is 
formed can be full or half cut to any shape. 

In the label making apparatus 100 of the exemplary embodiment, the full 

35 cutting and the half cutting are performed using one cutter 43 by switching the state of 
the cutter 43. Therefore, only one drive source is needed for the cutter 43, so that the 
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structure of the label making apparatus 100 can be simplified. In addition, the full 
cutting and the half cutting are performed at the same position, so that the control, such 
as stopping the sheet when cutting, can be performed with relative ease. 

Next, another exemplary embodiment of the switching mechanism for 

5 switching the state of the cutter between the half cutting state and the full cutting state in 
the label making apparatus of the invention will be described with reference to FIG. 18. 
In this embodiment, switching between the half cutting state and the full cutting state is 
achieved by vertically changing a position of guides that are to be contacted by a cutter. 

As shown in FIG. 18 A, a cutter 190 used in this embodiment has a flat plate 

10 shape, and is provided with a cutting edge 190a at its bottom along a longitudinal 
direction. The cutter 190 is supported so that the cutter 190 can move vertically as 
shown by an arrow. The tack sheet 13 that is to be cut and is formed by laminating the 
adhesive sheet 18 and the releasable sheet 19 is placed on a sheet table 192. On both 
sides of the sheet table 192, vertically movable guides 194 are provided. The guides 

15 194 are allowed to take either a half cutting position, which is an upper position, or a 
full cutting position, which is a lower position. Each guide 194 is disposed at a position 
opposed to the edge of the cutter 190 where the cutting edge 190a is not provided. 

To put the cutter 190 into the half cutting state, as shown in FIG. 18B, the 
guides 194 are set to the half cutting position. Thus, the edge of the cutter 190 contacts 

20 the guides 194 when the cutter 190 is moved to the lower position, so that the cutter 190 
cannot move downward farther than a position where the cutter 190 can cut only the 
adhesive sheet 18 of the tack sheet 13. 

On the other hand, to put the cutter 190 into the full cutting state, as shown in 
FIG. 18C, the guides are set to the full cutting position. Thus, the edge of the cutter 190 

25 do not contact the guides 194 even when the cutter 190 is moved to the lowermost 
position, so that the cutter 190 can cut both the adhesive sheet 18 and the releasable 
sheet 19 of the tack sheet 13. 

Accordingly, the label making apparatus having the structure like this 
embodiment can speedily perform the full cutting and the half cutting when the tack 

30 sheet 13 is cut along its width direction. 

Various exemplary embodiments of the invention have been described. 
However, it is to be understood that the invention is not restricted to the particular forms 
shown in the foregoing exemplary embodiments. Various modifications and 
alternations can be made thereto. For example, in the aforementioned exemplary 

35 embodiments, the label making apparatus 100 includes the cutting printer 11 and the 
personal computer 110. However, the label making apparatus 100 may include only the 
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cutting printer 11 that has all functions of the personal computer 110. Further, in the 
aforementioned exemplary embodiments, the full cutting and the half cutting are 
performed along the width direction of the tack sheet 13. However, the half cutting may 
be performed surrounding a character printed on the tack sheet 13. 
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What is claimed is: 

1. A label making apparatus that makes labels by performing a full cutting and 
a half cutting on a sheet, comprising: 

a cutter that cuts the sheet along a desired line; 

5 a switching device that switches a state of the cutter between a full cutting state 

and a half cutting state, the cutter performing the full cutting in the full cutting state and 
the half cutting in the half cutting state, on the sheet; and 

a controller that controls the switching device so that the half cutting is 
performed at least twice on the sheet before the full cutting is performed thereon. 

10 2. The label making apparatus according to claim 1, wherein the cutter is 

supported by a self-propelled cutting unit, the state of the cutter can be switched 
between the full cutting state and the half cutting state at ends of a traveling path of the 
self-propelled cutting unit, the switching device takes selectively one of at least three 
positions and achieves one of the full cutting state and the half cutting state commonly 

15 at least two positions of the at least three positions, each of the at least two positions 
where the switching device commonly achieves the one of the full cutting state and the 
half cutting state existing on both sides of another position respectively and in a line 
parallel to the traveling path, the switching device achieving another of the full cutting 
state and the half cutting state at the other position. 

20 3. The label making apparatus according to claim 2, wherein the switching 

device achieves the full cutting state at the at least two positions and each of the at least 
two positions where the switching device achieves the full cutting state exists on both 
sides of the other position where the switching device achieves the half cutting state. 

4. A label making method for making labels by performing a full cutting and a 
25 half cutting on a sheet using a common cutter capable of selectively taking a full cutting 

state and a half cutting state, comprising: 

repeatedly performing the half cutting on the sheet by the common cutter in the 
half cutting state along desired lines for half cutting and transporting the sheet, until the 
predetermined number of half cut lines are formed on the sheet; 
30 switching a state of the common cutter to a full cutting state so that the 

common cutter performs the full cutting on the sheet; and 

performing the full cutting on the sheet along a desired line for full cutting 
using the cutter. 

5. The label making method according to claim 4, wherein the switching step 
3 5 further includes : 

providing a switching device, 
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moving the common cutter along a traveling path, 

moving the switching device between at least two positions where the common 
cutter takes one of the full cutting state and the half cutting state, and another position 
where the common cutter takes the other of the Ml cutting state and the half cutting 
5 state, in response to movement of the common cutter, each of the at least two positions 
existing on both sides of the other position and in a line parallel to the traveling path. 

6. A label making method for making labels by performing a full cutting and a 
half cutting on a sheet comprising: 

cutting the sheet along a desired line; 
10 switching a state of a cutter between a full cutting state and a half cutting state, 

the cutter performing the full cutting in the full cutting state and the half cutting in the 
half cutting state, on the sheet; and 

controlling the switching so that the half cutting is performed at least twice on 
the sheet before the full cutting is performed thereon. 
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ABSTRACT OF DISCLOSURE 
A label making apparatus includes a cutter that cuts sheets along a desired line, 
the cutter being switchable between a full cutting state and a half cutting state. A 
controller controls a switching device to switch the cutter between the full cutting state 
and the half cutting. A method of making labels includes performing the half cutting on 
the sheet at least twice before performing the full cutting. 
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Prior foreign and/or provisional applications 



Priority claimed 



Patent Appln. No. 11-261688 


JAPAN 


September 16, 1999 




□ 


(Number/^) 




(Filing Date/UiffB) 












□ 


□ 




(Oountiy/MiS) 


(Filing Daie/ftttB) 


(Yc$A*w) 










□ 


□ 




(Countxy/Pi&) 


(Filing Date/m&B) 












□ 


□ 




(Ccmntry/IS£) 


{Filing D»lc/mjaB) 
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I hereby claim the benefit under Title 35, United 
States code, §120 of any United States applications) 
listed below and, in so far as the subject matter of 
each of the claims of this application Ss not disclosed 
io the prior United States application in tbc manner 
provided by the first paragraph of Title 35, United 
States Code, §112. 

I acknowledge the duty to disclose material 
information as defined in Title 37, Code of Federal 
Regulations, §1-56 which occurred between the filing 
date of the prior application and the national or PCX 
international filing dale of this application: 



(Application Serial }*>Mte&%) 



(HlipgDale/tUeiB) 



(Slates: Patented, Peading, abandoned/ 



(Application Serial NbVWK*^) 



(HlingDate/ftKB) 



(Sfetus; Patented, Pending, abandoned/ 



* « ft o^&te & 5 e: £ &$> * C £ £ L 



I hereby declare that all statements made herein 
of my own knowledge are true and mat all statements 
made on information and belief arc believed to' be 
true: and further that these statements were made with 
the knowledge mat willful false statements and the 
like so made are punishable by floe or imprisonment, 
or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may 
jeopardize the validity of the application or any patent 
issued thereon. 



-r*-« off K:»L,Tff 5 



POWER OF ATTORNEY: As a named inventor, 
I hereby appoint the following attorneys) and/or 
agcmt(s) to prosecute this application and transact all 
business in fee Patent and Trademark Office 
connected therewith, {list name and registration 
number) 



James A. Oliff, Reg. No. 27,075; William P. Berridge, Reg. No, 30,024; 
Kirk M. Hudson, Reg. No. 27,562; Thomas J. Pardini, Reg. No. 30,411; 
Edward P< Walker, Reg. No. 31,450; Robert A. Miller, Reg. No. 32,771 and 
Mario A, Costantino, Reg. No. 33,565 



Send Concspcmdeuce A: 

OLIFF & BERRIDGE 
P. O- BOX 19928 
ALEXANDRIA, VIRGINIA 22320 
USA 

Telephone: (703) 836-6400 



Direct Telephone Calls To (name and tcjephone rramber)rt^$^te^**i*i tfffiSS^): 



Fb}1 name of sole or first mvefitoiy^S £it — fSW^® ffcfc 

Motoshi KISHI 



Sep. 14, 2000 



Rcsidence/tiEf?? 

Nagoya-shi, Aicht-Ken, Japan 



Citiztraship/KlS 

Japanese 



Fosl Office A64Kss/m&fii& 

g/o BROTHER KOGYO KABUSHIKI KAISHA 

15—1. Naeshiro-cho, Mizuho— ku. Nagoya— shi, Aichi— ken 

467 — 856 1 . Japan — 



Fun name of swxm4 joini iijvenior <jf any)fiP^K5e^oft*{gEST5*&&) 

Tadanobu CHIKAMOTO 



^^«^-~*«" CTfKtU^ CM**** S.P.^2000 



Nagoya-shi, Atehi-Ken, Japan 



Japanese 



Post Office Address/S&&*5ifc 

o/o BROTHER KOGYO KABUSHIKI KAISHA 

15—1, Naeshiro— eho. Mizuho— ku, Nagoya— shi. Aichi— ken 

467—8561, Japan 



Supply similar infonretttQa w4 Jpt tbW *nd ^Anvqueot joml Iu<cuUik». 



